Checkpoint mechanisms at the intersection between DNA damage and repair.
In response to genomic insults cells trigger a signal transduction pathway, known as DNA damage checkpoint, whose role is to help the cell to cope with the damage by coordinating cell cycle progression, DNA replication and DNA repair mechanisms. Accumulating evidence suggests that activation of the first checkpoint kinase in the cascade is not due to the lesion itself, but it requires recognition and initial processing of the lesion by a specific repair mechanism. Repair enzymes likely convert a variety of physically and chemically different lesions to a unique common structure, a ssDNA region, which is the checkpoint triggering signal. Checkpoint kinases can modify the activity of repair mechanisms, allowing for efficient repair, on one side, and modulating the generation of the ssDNA signal, on the other. This strategy may be important to allow the most effective repair and a prompt recovery from the damage condition. Interestingly, at least in some cases, if the damage level is low enough the cell can deal with the lesions and it does not need to activate the checkpoint response. On the other hand if damage level is high or if the lesions are not rapidly repairable, checkpoint mechanisms become important for cell survival and preservation of genome integrity.